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Introduction

Results

• From 1961 – 1972 NASA’s Apollo program had six manned missions
that successfully landed on the Moon, in which all returned with
lunar material (P. Lucey et al., 2006; M. Gisler & D. Sornette, 2008)
o Said material included impactites, these being rocks affected by
the impact cratering process (G. Osinski & Pierazzo, 2012)
• The lunar impactites collected were classified about 50 years ago
• Our knowledge regarding both terrestrial and lunar impactites has
since been improved and streamlined
o Despite this, the classification scheme for lunar impactites still lag
behind that for terrestrial impactites
• The aim of this study was to conduct petrographic analyses
(determining the mineralogy and other mineralogical properties of
the sample) on the 43 lunar impactite samples in the possession of
Western University via optical microscopy
o Using this data, each of the samples would be classified using the
classification scheme proposed by G. Osinski et al. (2022)
o The updated classifications would then be compared with that
from initial studies
• This study can help update future classification schemes for lunar
impactites, which will be more useful than ever as NASA plans to
return to the Moon with the Artemis program

• After each sample was classified, they fell under a variation of one of the following
classifications:
o Regolith breccia (11 samples)

Figure 2. Apollo sample 14042 in PPL (left) and XPL (right)

o Impact melt rock (18 samples)

Methodology
Optical Microscopy
• A Nikon Eclipse LV100POL
petrographic microscope was
used
o The microscope has five
objectives: 4x, 10x, 25x, 50x,
and 100x magnification
o Each sample was observed
under plane polarized light
(PPL) and cross polarized light
(XPL)
• This step also involves capturing
images of each sample in both Figure 1. The Nikon Eclipse
PPL and XPL
LV100POL petrographic microscope

Data Analysis, Classification, and Comparison
• The data from the petrographic analyses and images were then
used to classify each sample based on the lunar impactite
classification scheme that was chosen
• The updated/suggested classifications were then compared with
those from initial studies
o Those that differed as well as those that remained the same were
noted
• Any trends between those that remained the same and those that
differed were noted

Figure 3. Apollo sample 62295 in PPL (left) and XPL (right)

o Impact melt-bearing breccia (3 samples)
o Impact glass (1 sample)
o Fragmental breccia (2 samples)
o Agglutinate (1 sample)
• Out of the 43 available samples, 7 were found to most likely not be an impactite, or
were not able to be classified
• When comparing each of the samples’ initial classification with that which was
suggested, the following was observed:
o All samples suggested to either be regolith breccias or agglutinates were also
classified as such in initial studies (C. Meyer, 2010)
o All samples suggested to be impact melt rocks, when compared to their original
classifications, were simply an update in nomenclature from impact melt breccia
(C. Meyer, 2010)
o All samples suggested to be impact melt-bearing breccia were initially classified
as either a polymict breccia or dimict breccia (C. Meyer, 2010)
 Based on modern classification schemes, the class of polymict breccia
encapsulates dimict breccia, in which impact melt-bearing breccia is an interim
subcategory of polymict breccia (G. Osinski et al., 2022)
o The 1 sample suggested to be impact glass, when compared to it’s initial
classification was simply a change in nomenclature from glass sphere/spheroid
(C. Meyer, 2010)

o Out of the 2 samples suggested to be fragmental breccias, 1 was
classified as such in initial studies, where as the other was
classified as a polymict breccia (C. Meyer, 2010)

Discussion and Conclusion
• When classifying the samples, the following issues were
encountered:
o Fragmental breccia and impact melt-bearing breccia were more
difficult to classify than others
 This is partly due to their similarities as well as being due to
impact melt-bearing breccia being used as an interim category
until confusion in the classification of terrestrial impactites is
remedied (G. Osinski et al., 2022)
o Some of the samples contained parts of lunar impactites,
however the rock as a whole could not be classified as such
o A few of the samples were not representative of the whole rock
sample description given in past studies
 Without being able study the missing context, a few of the
samples could not be given updated classifications
• Excluding the non-impactite/unclassified samples, only one of the
samples had a different suggested classification when compared
with past studies
o The changes made were mainly those which updated the
nomenclature of the class to fit the modern classification scheme
o The sample in which the suggested classification differed from
past studies was one initially classified as a polymict breccia and
was suggested to be a fragmental breccia instead
• Despite our improved knowledge of impactites, these specific lunar
impactite samples gathered during the Apollo missions have proven
to be mostly properly classified and only requiring an update to their
modern nomenclature equivalent
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